Aim-To investigate the prevalence and amount of polyploidy in fine needle aspiration specimens of the liver, urinary cytospin preparations, and cytospin preparations from pleural and peritoneal fluid. Methods-Celis from 44 liver smears, 48 urine specimens, and 46 pleural and peritoneal aspirations were examined. After Feulgen restaining the DNA content of 100 randomly selected nuclei was determined using a TAS-plus image analysis system, combined with an automated microscope.
Abstract
Aim-To investigate the prevalence and amount of polyploidy in fine needle aspiration specimens of the liver, urinary cytospin preparations, and cytospin preparations from pleural and peritoneal fluid. Methods-Celis from 44 liver smears, 48 urine specimens, and 46 pleural and peritoneal aspirations were examined. After Feulgen restaining the DNA content of 100 randomly selected nuclei was determined using a TAS-plus image analysis system, combined with an automated microscope. Results-Polyploidy was observed up to 16c in the liver, and up to 8c in urothelium and mesothelium. Sixty eight per cent of the liver aspirates contained polyploid nuclei. The rate in urothelium was 20'8% and in mesothelium 6-5%. Conclusions-Polyploidy in the liver may be interpreted as being associated with tissue differentiation, but the findings in urothelium and mesothelium remain of unknown importance. (3 Clin Pathol 1994; 47:38-42) Although human cells mostly have diploid chromosomes, polyploid cells with regularly dividing chromosomes are not uncommon. ' Their occurrence stems from the irreversible transformation of an individual cell from a diploid to a polyploid state2 and may arise in different cell cycle phases' 34: in G2/M phase ("endoreduplication"), prophase ("endomitosis"), and metaphase ("metaphase blockage"). In cases of endoreduplication the cell does not enter mitosis at all. Endomitosis has been explained by non-dissolution of the nuclear membrane, and metaphase blockage by impediment of the spindle apparatus after separation of the chromosomes. Reports on polyploid conditions in known or putative precancerous lesions and in lesions of uncertain neoplastic potential have not been considered, as the occurrence of polyploidy might be the consequence of malignant transformation. This concerns, for example, squamous epithelium of the uterine cervix infected with human papillomavirus, dysplastic lesions of the vocal cord epithelium, atypical ductal hyperplasia in the breast, renal oncocytoma, pheochromocytoma, parathyroid or adrenal adenoma, and thyroid Hurthle cell oncocytoma.
In this study polyploidy was analysed in three tissue types which are often encountered in daily routine histopathological and cytopathological investigations. Urothelium, which had been shown to be polyploid in mice,2324 was investigated in humans for the first time. Mesothelium was chosen as previous results had been contradictory,222526 and liver cells were studied because they are a well known standard. 32c. 48 cases (fig 3) . Ten (20 8%) cases had single cells or small peaks around 8c. As most patients (42 of 48, or 87 5%) were older than 60, no comparison of different age groups was performed.
MESOTHELIUM
In all 46 cases a diploid DNA distribution pattern was observed (fig 4) . Single nuclei between 5c and 8c were seen in only three cases (6&5%). When sum histograms of different age groups (under 40, 40-60 years, over 60 years) were compared using the Kolmogorov-Smirnov test, no significant differences in the DNA distribution patterns were found.
Discussion
With the exception of megakaryocytes, which show polyploidy under normal conditions ( 64c) and in paraneoplastic syndromes ( 128c) as an effect of cell maturation,930 polyploidy in non-neoplastic tissues is an incidental finding. It Although polyploidy is apparently normal in heart muscle cells as discussed above, its degree may be additionally increased by the functional state. Even in normal heart muscles the left ventricle has higher ploidy levels than the right ventricle, up to 16c,68 possibly as an effect of its comparatively higher blood pressure. In hypertrophic hearts polyploidy of the left ventricular myocardium may be increased up to 32c.6833 Atrophic hearts may also reveal polyploid nuclei up to 32c, though rarely. This was reported in a case of anorexia nervosa in a 23 year old woman whose heart weight was only 165 g. Presumably atrophic hearts go through periods of deficiency, inducing DNA synthesis, as do normal hearts when they develop hypertrophy. 34 Tetraploid nuclei in acinar cells of the breast are more common during lactation (4-13%) than in normal conditions (1-2% means that non-diploid DNA stemlines in polyploid tissues may be interpreted as aneuploid and therefore as indicating neoplasia. S phase fraction analysis has no practical value for diagnosis of malignancy or grading of malignancy, although in many malignant tumours the fraction is increased. Several non-malignant conditions-for example inflammation-may initiate proliferation. In our series no distinct increase in the S phase fraction was observed.
In the single cell interpretation mode of DNA cytometric measurements, the occurrence of nuclei with DNA contents above 5c
has been taken as a marker of neoplasia.38A0
This will be of limited value in polyploid tissues as the number of those values must be increased.
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